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ing of three winding strips from Fig. 2, in perspective 
view, and 

Fig. 5 shows a cul-out section from the cun/ed wind- 
ing demonstrating its absotme roundness. 

Fig. la shows in cross-section a spindle motor la 
which is used in panicutar as a drive motor f or ha rd disks 
in data processing appliances. A motor shaft 2 of this 
spindle motor la is fixedly connected to a plate 3 o( a 
hard disk housing (not shown). Two hydrodynamic axial 
bearings 5a and 5b support a hub 6 around the motor 
shaft 2 in the shaft portion remote from the plate 3. A 
further hydrodynamic spiral bearing 4 is present close 
to a support plate S. The hub 6 journalled on the motor 
shaft 2 with rotation possibility has an Inner hub portion 
6a which surrounds the motor shaft 2 and on whose out- 
side 6b is fastened a penmanent magnetic rotor magnet 
7. The tield generated by the rotor magnet 7 and present 
at its outside 7a is perpendicular to the axis of rotation 
16. A support plate 8 is arranged on the motor shaft 2. 
This plate carries on its outside a coil configuration 9 
which belongs to the motor stator and which is yet to be 
described below, and a yoke 10 whk:h is also to be de- 
scribed below. The hub 6 further comprises an outer hub 
portion 6c which with its bell shape surrounds the yoke 
10. 

The coil configuration 9 comprises a bent foil wind- 
ing which is described further below. The support plate 
8 in this motor construction supports the jacket-type 
yoke 10 of soft magnetic material on the outside 9a of 
the coil configuration 9. In this conslruclion, two air gaps 

11 and 12 are formed, of which the one air gap 11 sep- 
arates the yoke 10 from the hub 6 and the other air gap 

12 separates the rotor magnet 7 from the coil configu- 
ration 9. 

Fig. 1 b shows in cross-section a spindle motor l b 
in a modified arrangement. The spindle motor of Fig. 2 
corresponds to the spindle motor la of Fig. 1 In many 
respects. Correspondirig parts have been given the 
same reference numerals. The motor shaft 2 of the spin- 
dle motor lb of Fig. 2 is fixedly connected to the plate 3 
of the hard disk housing (not shown). Two hydrodynamic 
axial bearings 5a and 5b support the hub 6 at the portion 
ot the motor shaft 2 remote from the plate 3. A further 
hydrodynamic spiral bearing 4 is present close to a sup- 
port plate 8. A pennanent magnetic rotor magnet 7 is 
fastened on the hub 6. 

The support plate 8 is provided at the motor shaft 2 
and supports the coil configuration 9 which consists of 
a bent foil winding and will be described further below. 
The outside 9a of the coil configuration 9 adjoins an air 
gap 1 3. The air gap 1 3 is bounded on the outside by a 
jacket -type yoke 10 of soft magnetic material. This yoke 
1 0 is fixedly arranged at the inside 1 4 of the hub 6, v^tch 
also has a jacket shape. In this construction, according- 
ly, there are again two air gaps: the air gaps 12 and 13, 
of which the one air gap 1 3 separates the yoke 10 from 
the coll configuration 9 and the other air gap 12 sepa- 



rates the rotor magnet 7 from the coil configuration 9. 

The outer hub portion 6c provides space -for the 
mounting of one or several hard disks. 

Fig. 2 shows in plan view three foil windings 20, 21 . 

5 22. These three foils are to be rolled so as to form a 
three-phase winding for the hard disk motor. The rolled 
state is shown in perspective view in Fig. 4. Each single 
foil comprises. as Fig. 3 shows, a central synthetic resin 
(oil 23 on whose two surfaces 23a and 23b copper foils 

10 24 and 25 have been provided. The copper foils 24 and 
25 were so etched in a generally known etching treat- 
ment that gaps 25 are created which separate individual 
copper conductor tracks 27 from one another, as is vis- 
ble in Fig. 3. Planar coil windings 28 were thus formed 

IS .on the foil 23 on both sides, which serve tor motor exci- 
tation. The coils ot the two toil sides are electrically in- 
terconnected from the upper to the lower side. 

In a silk-screen printing or roller coating process, 
the gaps 25 are filled up with an adhesive filler material. 

20 The adhesive filler material is a polymerizing glue. The 
glue has the property that it connects the planar con- 
. ductor track portions 29a, 29b; 29c, 29d, 29e, 291 in a 
manner so stable that the planar conductor tracks 29 of 
the coil are interconnected again thereby with a dimen- 

2S . sionat stability as if the gaps 26 were still tilled with the 
rerTKTved copper. Without etching, the copper would 
have allowed itself to be shaped into a pertectly round 
shape in the continuous state. Thanks to the tilling ot the 
gaps 26 with the adhesive filler glue, this is again 

30 achieved. Fig. 4 shows in perspective view how the 
three foil windings 20, 21 , 22 are rolled up into a three- 
phase winding in a periectty round shape. For a clearer 
view. Fig. 5 shows a cross-section in v4iich the perfect 
cunratures of the foils 20. 21 and 22 are shown even 

35 better. 

The perfect curvature renders it possible to keep the 
air gap of the motor small. Furthermore, a very good ra- 
dial support is achieved by the construct kxi of the hy- 
drodynamic spiral groove bearings 4, 5a and 5b. The 

40 pertectly wound winding and the use of the spiral groove 
bearings minimize the radial bearing forces generated 
by the motor, and thus the deviation of the rotor axis. 
The result of this is that the motor has a longer life and/ 
or allows for wider manufacturing tolerances. A higher 
packing density of the hard storage disks is f urthemiore 
facilitated thereby 

To give a genera! idea ot the dimensions, the foil 
between the copper tracks has a thickness of approxi- 
mately 20 Mm, and the copper foils are provided to a 

so thickness of approximately 110 pm. 



Claims 



ss 1. An electric motor with a stationary and a movable 
active motor part, one of the two active motor parts 
comprising a motor winding and the other a motor 
magnet, an air gap being formed between said ac- 
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live motor pads, while tha motor winding (9) is buitt 
up on a synthetic resin carrier loil and is formed 
through local removal of copper material v^th which 
the synthetc resin foil (23) had previously been fully 
coated, characterized in tha t 

- the synthetic resin carrier foil (23) and the pla- 
nar coils ( 28) adhering thereto are provided 
xvith an adhesive filler material (30) such that 
the adhesive filler material (30) fills up gaps 
(26) formed between the Individual conductor 
tracks through the removal of the copper male- 
rial, and 

the assembly thus stabilized is wound into an 
evenly rounded cylinder. 

2. An electric motor as claimed in Claim 1. character- 
ized in that the adhesive filler material (30) filling the 
gaps has a stability such that the planar conductor 
tracks (27) of the coils (25) are interconnected 
thereby again with a dimensional stability as if said 
gaps (26) were still filled with the removed copper. 

3. An electric motor'as claimed in Claim 2, character- 
ized in that the adhesive filler material (30) at the 
same time also covers the upper surfaces of the pla- 
nar coils (25) with a layer. 

4. An electric motor as claimed in Claim 2, character- 
ized in that a polymerizing glue is used as the ad- 
hesive filler material. 

5. An electric motor as claimed in one or several of the 
Claims 2 to 4, characterized in that the adhesive fill- 
er material is provided by means of silk-screen 
printing or roller coating. 

6. Hard disk drive provided with an electric rrwtor ac- 
cording to any of the claims 1 to 5. 



Patentanspruche 

1 . Elektromotor mil einem ortsfesten und einem be- 
weglichen aktiven Motorteil, wobei einer der beiden 
aktiven Motorteile eine Motorwicklung aufweist und 
der andere Teil einen Motormagneten, wober zwi- 
schen den genannten aktiven Motorteilen ein Luft- 
spaltgebikJet ist, wahrend die Motorwicklung (9)aul 
einer Kunststofflragertolie aufgebaut ist und durch 
drtliche Entfemung von Kupfermaterial, mil dem die 
Kunststofftragerfolie (23) vorher vollig bedeckt war, 
gebildet wird, dadurch gekennzeichnet, daf3 

die Kunststofftragerfolie (23) und die zugehori- 
gen Flachspulen (28) mit einem Hattfullmatertal 
(30) versehen werden, so daO das Haftfullma- 
terial (30) zwischert den einzelnen Leiterspuren 



durch die Entfemung der Kupfermatarials ge- 
bildete Spalte (26) fOllt.-und • • 
das auf diese Wetse stabitisierte Qebilde in eh 
nem gleichmaGig gerundeten Zylinder gewik- 
5 ketl wird. 

2. Etektronrwtor nach Anspruch 1. dadurch gekenn- 
zeichnet, daO der die Spatte ausf Qllende HaftfOllst- 
off (30) etne solche Stabilitat hat, daO die flachen- 
10 haften LeitungszOge (27) der Sputen (28) durch thn 
so formsiabil mtteinander verbunden werden, als 
waren die Spalte (26) noch mit dem abgetragenen 
Kupfer gefultt. 

15 3. Elektromotor nach Anspruch 2, dadurch gekenn- 
zeichnet, da(3 das Haftfullmaterial (30) auch die 
oberen Flachen der Flachspulen (28) mit einer 
Schicht bedeckt. 

20 4. Elektrorrwtor nach Anspruch 2, dadurch gekenn- 
zeichnet, daB ein potymerisierender Kleber als 
Haiti u lima terial verwendet wird. 

5, Elektromotor nach einem oder mehreren der vor- 
25 stehenden Anspruche 2 bis 4, dadurch gekenn- 
zeichnet, da6 das Haftfullmaterial im Siebdmck- 
oder Roller-Coat ing-Verfahren aufgetragen wird. 

6. Festplattenantrieb mit einem Elektromotor nach ei- 
30 nem der AnsprOche 1 bis 5. 



Revendicatlons 

3S 1. Moteur electrique avec une partie de moteur sta- 
tionnaire et une partie de moteur active mobile, 
tune des deux parties de moteur actives compre- 
nant un enroulement de moteur et t'autre un aimant 
de moteur, un entreler 6tant form6 entre lesdites 

40 parties de moteur actives tandis que I'enroulement 
de moteur (9) est constitue sur une leuille de sup- 
port en re sine synthetique et est form 6 par Ten lave- 
ment toca\ de la matidre de cuivre par laqueile la 
leuille de r6sine synthetique (23) a 6te pr6alable- 

45 ment enti&rement revdtue, caractSrisd en ce que : 

la feuille de support en resine synthdtique (23) 
et les bobines planes (23) qui y adherent sont 
doteas d'une mattsre de charge adhesive (30) 

so telle que la matiere de charge adhesive (30) 

rempllt les intervalles (26) formds entre las pis- 
tes condudrices individuelles par I'enlevement 
de la matidre de curvre, et 
I'ensemble ainsi stabilise est enrould en un cy- 

ss lindre uniform 6ment rond. 

2. Moteur Electrique selon la revendlcation 1 , caractS- 
risd en ce que la matidre de charge adhesive (30) 
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rdmplissant les intervailas a une stabilita talta que 
les pistes conductrices planes (27) d&s bc^tnes 
(28) sont en ^occurrence interconnect des avec une 
stabtlttd dimensionnene comme si lesdils intervalles 
(26) ^latent encore remplis du cuivre enlevd. s 

3. Moteur dlactrique salon ta revendication 2. caract6- 
ris6 en ca que la mati&re de charge adhesive (30) 
recouvre aussi en une couche les surfaces supd- 
rieures des boblnes planes (28) simultanSment. io 

A. Moteur §leclrique selon ta revendication 2, carade- 
ris6 en ce que la colle potym^risanie est utilis6e 
comme matiere de charge adhesive. 

IS 

5. Moteur electrique selon Tune ou plusieurs des re- 
vendicalions 2 d 4. caractferisd en ce que ta maliSre 
de charge adhesive est app!iqu6e par serrgraphie 
ou revgtement par rouleau. 

20 

6. EntraTnement de disque dur dole d'un moteur dlec- 
trique conlormement ^ I'une des revendications 1 & 

5. 

25 
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FIG. 5 
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